Introduction
In a previous study (Meyer & Bruce, 1979b) an attempt was made to stimulate growth and function of corpora lutea by unilaterally ovariectomizing rats on Day 8 of gestation. After 8 days plasma progesterone concentrations were normal but total luteal mass was 50% less than that in intact control rats. This suggests that the rate of progesterone secretion by the corpora lutea (CL) in the remaining ovary of unilaterally ovariectomized rats is substantially increased with little, if any, increase in tissue mass. Alternatively, plasma progesterone levels may be maintained by increased progesterone secretion from the adrenals (Heap, Holzbauer & Newport, 1966; Fajer, Holzbauer & Newport, 1971; Ogle & Kitay, 1977) or placentas, or by a reduction in the metabolic clearance rate of progesterone.
Plasma progesterone concentrations
On Day 8 of pregnancy, each of 14 rats was anaesthetized with ether. A cannula was positioned in the dorsal aorta and a blood sample (0-3 ml) was immediately collected for progesterone assay. Five rats were then unilaterally ovariectomized. Removal of the ovary adjacent to the uterine horn containing the greater number of implantation sites generally resulted in the loss of more than half of the original number of CL. Care was taken to remove the ovary without injury to the uterus or uterine circulation. Four rats were sham-operated: they were anaesthetized and their ovaries and uterine horns were exposed and manipulated in a similar manner. The remaining 5 rats were used as intact controls. The aortic cannula was then passed subcutaneously to emerge from the dorsal neck region so that subsequent samples could be obtained from the conscious animal. Blood samples (0-3 ml) were again collected at 1, 2, 4 and 8 h after the time of ovariectomy (unilaterally ovariectomized rats), or when the ovary was exposed (sham rats), or after the time of the first sample (control rats). After the 4-h sample was taken, 1 -0 ml blood from a dioestrous rat was injected into each rat via the aortic cannula. Blood samples were again collected from all rats between 10:00 and 11:00 h on Days 9, 10, 12, 14 and 16 of gestation but no donor blood was administered. Rats were conscious during blood collection except when the first sample was taken.
Immediately after blood was collected on Day 16, all rats were killed by an overdose of pentobarbitone sodium. Ovaries were immediately removed and immersed in 10% formal-saline and later dissected and weighed: fetal and placental weights were also determined. Details of the surgery used and the dissection, weighing and progesterone radioimmunoassay techniques have been described previously (Meyer & Bruce, 1979a, b) . The mean recovery of tritiated progesterone in progesterone-free plasma, collected from adrenalectomized, ovariectomized non-pregnant rats, was 86-2 ± 3-0% (s.d., 6 assays). The plasma progesterone concentrations were corrected for procedural losses. The smallest amount of progesterone distinguishable from zero was 10 pg. There were no significant cross-reactions with steroids that have been found in rat plasma during pregnancy (see Meyer & Bruce, 1979b) .
When 50, 100 and 500 ng/ml progesterone were added to progesterone-free plasma the progesterone values measured in 6 assays were 52-8 ± 3-7, 99-9 + 5-2 and 506-4 ±32-2 ng/ml (mean ± s.d.) respectively. Duplicate aliquots of the standard concentrations were tested in each assay run to determine interassay variation. Intra-assay variation was determined by measuring 10 samples in duplicate in each of 6 assays. The intra-assay and inter-assay coefficients of variation (the standard deviation expressed as a percentage of the mean) were 3-8 and 7-7% respectively. The results presented in Table 1 and Text- fig. 1 (Bruce & Meyer, 1981 The mean ± s.e.m. number of live fetuses in the uterine horn used for blood collection was similar in the control and unilaterally ovariectomized rats (4-9 ± 0-6 and 4-4 ± 0-7, respectively) as too were arterial pressure (130 ± 4 and 125 + 5 mmHg) and haematocrit (42-3 ± 0-6 and 42-3 ± 1-1%). (Heap et al, 1966; Fajer et al., 1971; Ogle & Kitay, 1977) . Since an initial transitory rise in plasma progesterone levels was not observed in the unilaterally ovariectomized rats, it is possible that total ovarian progesterone secretion was, at least temporarily, reduced by the operation but that this effect was balanced by an increase in secretion from the adrenals.
Apart from these initial effects, plasma progesterone concentrations were similar in the two groups until about Day 10 but then the rapid rise observed in the control rats was not seen in the unilaterally ovariectomized rats for a further 2 days. Assuming that these patterns reflected changes in ovarian progesterone secretion rates, the progesterone concentrations in unilaterally ovariectomized rats on Days 9 and 10 would have been maintained by a substantial increase in the rate of secretion by the remaining corpora lutea, perhaps augmented by increased secretion from the adrenal cortex. After Day 10, when plasma progesterone levels rose in control rats, there was no further increase in the unilaterally ovariectomized rats since their remaining CL were already secreting at a maximum rate. By Day 12, some form of negative feedback mechanism could have prevailed so that the progesterone secretory capacity of the remaining CL of the unilaterally ovariectomized rats began to increase relative to that of the controls, resulting in nearly normal plasma progesterone values by Day 16. The finding that CL were heavier in unilaterally ovariectomized rats suggests that they were subjected to a greater luteotrophic stimulus. The actual stimulus for this, and indeed for the normal increase in progesterone levels after Day 10, is uncertain but it occurs at a time of increasing dominance of placental over pituitary luteotrophins (Morishige & Rothchild, 1974) . The unilaterally ovariectomized rats exhibited placental hypertrophy which has been observed in a number of experimental situations likely to have increased the demand for luteotrophins (Csapo & Csapo, 1973; Petropoulos, 1973 (Meyer & Bruce, 1979b ) but this may have been due to 2 of the 5 rats in the present study having only 3 CL. In the earlier study it was also found that luteal hypertrophy was greater in rats with 3 or fewer CL. Furthermore, latex rubber was perfused into the ovarian vein, at the end of the venous outflow collection in the present study, and this may have brought out a difference in the volume of the ovarian vasculature in the two groups. This latter possibility might also explain the significant increase in stromal weight in the unilaterally ovariectomized rats: no increase was seen in previous work (Meyer & Bruce, 1979a, b) .
The increased rate of progesterone secretion in unilaterally ovariectomized rats was not accompanied by any change in the absolute rate of ovarian blood flow. Rate of blood flow to the corpus luteum is exceptionally high and changes in progesterone secretion are closely associated with changes in ovarian blood flow in sheep in certain experimental situations (Niswender, Reimers, Diekman & Nett, 1976) . In the rat, however, there appears to be little if any association between ovarian blood flow and progesterone secretion under normal conditions (Bruce, Meyer & Dimmitt, 1980 ). Even after haemorrhage, which seems to cause an acute increase in progesterone secretion, ovarian blood flow was unchanged (Bruce & Meyer, 1981) . The present work, involving a more chronic luteotrophic stimulus, extends these findings and indicates that even a prolonged increase in progesterone secretion can be sustained by a normal rate of ovarian blood flow in the rat. At the cellular level unilateral ovariectomy has been shown to induce hypertrophy rather than hyperplasia of luteal cells (Meyer & Bruce, 1979b) and so the increase in progesterone secretion is related to increased luteal cytoplasm but not cell number.
Although secretion rates of progesterone can be increased over short periods by a variety of acute luteotrophic stimuli (Ichikawa, Morioka & Sawada, 1972) , this is the first direct demonstration of a more sustained increase, achieved at a time of gestation when the normal ovary is already secreting at near maximal rate (Uchida, Kadowaki, Nomura, Miyata & Miyake, 1970) .
